Remote detection of OH by Laudenslager, James B. & Mcdermid, I. Stuart
N81-15536 
REMOTE D E T E C T I O N  OF OH 
I. S t u a r t  McDermid and James B. Laudenslager 
J e t  Propuls ion Laboratory  
Pasadena, CA 
The details of the proposed JPL experiment t o  mon i to r  [OH] are reasonably we l l  
summarized in the proceedings of  the previous, 1982 HxOy Workshop (NASA Conference 
Pub1 ication 2332, p. 25, 1984). 
This is a remote  measurement technique u t i l i z ing  a XeCl excimer laser tuned t o  
the Q211 rotat ional  t ransi t ion of the 0-0, A-X band a t  307.847 nm. A wavemeter is 
under development t o  monitor, on a pulse-to-pulse basis, both the laser lineshape and 
absolute wavelength (this should be operational by fa l l  '85). Fluorescence is detected 
with a mul t ip le  Fabry-Perot type f i l t e r  w i th  a spectral resolution on the order of 
0.001 nm. This is tuned t o  the overlapping Q22, (2122, Q23 and Q123 ro tat ional  
transitions a t  308.986 nm. The fringe pat tern f r o m  this f i l t e r  is imaged using a 
discrete, multi-anode detector which has a photon gain of  lo8. This permi ts  the 
simultaneous moni tor ing o f  OH fluorescence, N2 and/or 0 2  ro tat ional  Raman 
scattering and broadband background levels. The use of  three etalons in series provides 
sufficient rejection, 21O1', against the laser radiat ion only 1.2 nm away. 
Advantages o f  308 nm excitation: 
higher absorption cross section 
less ozone absorption 
less a r t i f i c i a l  OH generation 
s impler relaxation kinetics 
efficient, high power, tunable t ransmi t te r  available 
Advantages of FP mult ispectral  detector 
simultaneous measurement of  fluorescence, background and normal izat  ion 
great ly reduced solar, and other broadband, background 
intensities - requires only one laser and one wavelength 
In summary, the 308 nm scheme would y ie ld an increased fluorescence signal and 
a reduction in the level o f  interference, by many orders of magnitude compared t o  the 
measurements reported t o  date. The technique provides a rea l is t ic  sensi t iv i ty a t  the 
[OH] = 1 Os molecule cm-3 level. 
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Comments 
The 308-nm e x c i t a t i o n  scheme presented by t h e  JPL r e sea rche r s  seemed 
reasonably p o s s i b l e  of a i ev ing  t h e  required s e n s i t i v i t y .  However, the 
t r i p l e  e t a l o n ,  wi th  a loFB c o n t r a s t  ratio a t  a bandpass of 0.001 nm, seemed 
very r i s k y  t o  most of t h e  workshop p a r t i c i p a n t s .  Measurements on and o f f  l i n e  
can be used i n  conjunct ion  wi th  r o t a t i o n a l  Raman t o  y i e l d  mul t ip l e  species 
measurements. The p ro jec t ed  h igh  s e n s i t i v i t y  w i t h  s h o r t  i n t e g r a t i o n  times 
sugges t s  a more d e t a i l e d  examination of the scheme would be va luab le ,  a l though 
s a t i s f a c t o r y  manufacture of t h e  e t a l o n  seemed i t s e l f  t o  be a major technologi-  
c a l  achievement. Concern was expressed over of f -ax is  s o l a r  r a d i a t i o n  and the  
l e v e l  of i n t e r f e r e n c e  i t  would cause. 
I n  o rde r  t o  reduce l i d a r  d a t a  t o  absolu te  concen t r a t ions ,  independent ly  
determined c o l l i s i o n a l  c ros s  s e c t i o n s  are  needed. For t h i s  narrowband work, 
t h i s  inc ludes  r o t a t i o n a l  t r a n s f e r  and quenching on a s t a t e - s p e c i f i c  bas i s .  
This  c o n t r a s t s  wi th  t h e  sampling systems where c a l i b r a t i o n s  can be used. 
However, i t  was f e l t  t h a t  h igh  accuracy was he re  not  an  important  i s s u e ;  high- 
p r e c i s i o n  measurements were of value and u l t i m a t e l y  t h e  accuracy could be 
determined. A pooling of t he  knowledge of those  people experienced wi th  such 
e t a l o n s  should be brought t oge the r  i n  an experiment demonstrat ing t h e  h igh  
r e j e c t i o n  of both on-axis and of€-axis  l i gh t .  
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